Objectives : This study aims to evaluate current clinical evidence of traditional Korean medicine treatment on wrist pain with carpal tunnel syndrome. Methods : Ten Korean databases were searched for prospective clinical trials of traditional Korean medicine therapy on wrist pain with carpal tunnel syndrome from the time of their inception to February, 2015. Studies conducted in Korean, Chinese and English were searched. Risk of bias in included non-randomized controlled trials was assessed by the Cochrane handbook procedure. Results : Four non-randomized controlled trials were included. A high risk of bias was observed in all trials. All of the included studies reported favorable effects being experienced by an intervention group compared to a baseline or control group. Included studies never described any occurrence of adverse events. Conclusions : There is no evidence that traditional Korean medicine treatments are effective for treating wrist pain associated with carpal tunnel syndrome. All of the included studies lacked appropriate methodological qualities and internal validity. Future well-designed clinical trials that evaluate the effects and safety of traditional Korean medicine treatment for patients with carpal tunnel syndrome are needed.
I. Introduction
Carpal tunnel syndrome is a cluster of pain, numbness and muscular atrophy due to the compression of median nerve at wrist joint 1) . It was first introduced by James Paget of secondary median nerve compression after traumatic onset in 1854 2) . Carpal tunnel syndrome is relatively common disease with 1 % prevalence of general population and occurs commonly in older ages 3) . Women have double frequency over men in carpal tunnel syndrome and repetitive wrist movement is a possible cause of aggravation of this syndrome 4) . Carpal tunnel syndrome is mainly cause by fracture of proximal radius, trauma, neoplasm, gout, and infection 5) . Phalen presented the most common cause of this syndrome as thickening or fibrosis of flexor tendons 6) . The symptoms of carpal tunnel syndrome are the pain of dermatome by median nerve, tingling sense, burning sense, and neurological numbness. The onset of symptoms is especially expressed during pertaining of flexion while flexor tendons are compressed and is occasionally aggravated during night-time 7) . Carpal tunnel syndrome is diagnosed by subjective symptoms, the positiveness of Phalen / Tinel sign, numbness of palmar area, weakness of abductor pollicis brevis and electrodiagnostic examination 8, 9) . The first-considered treatment of carpal tunnel syndrome is the conservative way. Splint support, oral medication, local injection of steroids, physical treatment, resting therapy, laser therapy and massage treatments could be applied. However, if there are repetitive recurrence or severe neurological symptoms, operational treatment should be considered 10) . Nevertheless over 70 % success rate of operational treatment in carpal tunnel syndrome is relatively high 11) , open decompressive surgery could bring about complications like weakness of hand muscles and tenderness of incisive area. Moreover, there was a report of endoscopic decompressive surgery that could cause injury of median or ulnar nerve, artery or flexor tendons 12) . Traditional Korean medicine consider the cause of clinical trial study(CTS) with numbness as blockage of qi in wrist or hand. The estimated cause of carpal tunnel syndrome is blockage of qi in wrist 13) . The strong point of Traditional Korean Medicine therapy including acupuncture and herbal medicine is non-invasive. According to former studies, there were reports that Jakyakgamcho decoction and Gyejibokryung pill 14) showed significant effect on carpal tunnel syndrome, However, the efficacy has not yet been confirmed. Hence, the aim of this study is to summarize and critically evaluate the evidence for or against the effectiveness of Traditional Korean Medicine therapy as a symptomatic treatment for wrist pain in patients with carpal tunnel syndrome. (CNKI) . The search terms used were "acupuncture OR pharmacopuncture OR herbal treatment" AND "carpal tunnel syndrome or wrist pain" AND "traditional Korean medicine therapy" in Korean, Chinese, and English. Reference lists of all obtained papers were searched. Additionally, reference lists of all obtained papers were searched, and our own files were manually searched as well. Hardcopies of all potentially relevant articles were obtained and read in full.
Ⅱ. Methods

A. Data sources
B. Study selection
All prospective clinical studies of any type of Traditional Korean medicine therapy for carpal tunnel syndrome in patients with wrist pain were included. We excluded case studies, case series, and qualitative studies. Articles were excluded if they were concerned with simple pain(no diagnostic evidence with carpal tunnel syndrome). Trials in which one type of therapy was compared to another type and studies that failed to provide detailed results were also excluded. No language restrictions were imposed. Hard copies of all articles were obtained and read in full.
C. Data extraction, quality and validity assessment
All articles were read by two independent reviewers, who extracted data from the articles according to predefined criteria( Table 1) . Risk of bias was assessed using the Cochrane classification in four criteria : randomization, blinding, withdrawals and allocation concealment 15) . Considering that it is impossible to blind therapists to use of therapy, we assessed patient and assessor blinding separately. Disagreements were resolved by discussion between the two reviewers. There was no disagreement between the two reviewers regarding the risk of bias.
Ⅲ. Results
A. Study description
Our search identified 14 potentially relevant studies of which four met our inclusion criteria. Key data of the included studies are summarized in Table 1 .
B. Risk of bias
All the included trials had a high risk of bias. Furthermore, all the included trials failed to report incomplete outcome measures and allocation concealment. None of the studies described any attempt to blind the assessors, and none mentioned any adverse events.
C. Description of individual studies
Bae conducted a case control trial(CCT) assessing the effectiveness of Traditional Korean Medicine therapy on symptoms of carpal tunnel syndrome. 40 patients were divided non-randomly into two parallel groups: A group with 3-week treatments including over once a week-acupuncture and three times a day-herbal medicine treatments(Gyejibokryung pill) and a group with three times a day-Acetaminophen 650 mg medication for three weeks(occasionally with local steroid injection). At the end of the treatment period, both the experimental group and the control group showed improvement in VAS score 16) . Ku conducted a CCT to compare the therapeutic effect of Sweet BV pharmacopuncture and pharmacopuncture with Scolopendramorsitans L. in patients with carpal tunnel syndrome. 16 patients were divided into two parallel groups and consequently 22 hands were participated in this study(one dropped out because of pruritis). Both group showed statistically signifincant changes in VAS and PRS 17) . Choi evaluated the effect of CFpharmacopuncure with acupuncture therapy on the carpal tunnel syndrome of patients with wrist pain. They allocated 10 patients into two parallel groups : CFpharmacopuncture treatments with acupuncture therapy(N=5) and acupuncture therapy without any pharmacopuncture treatment. If participants can pertain 60 seconds with Phalen's posture and go through without pain, they were stopped with treatments. The symptom grade were improved in the experimental group compared with the control 18) . Lim conducted a CCT to show the therapeutic effect of pharmacopuncture with Scolopendramorsitans L. in patients with carpal tunnel syndrome. Forty patients were divided into two parallel group : the experimental group was treated by both acupuncture and pharmacopuncture with Scolopendramorsitans L. and the control group was treated by only acupuncture. No pharmacopuncture treatment was given to patients with conrol group. Subjuective symptom grade was significantly improved in patients with experimental group more than those of control groups 19) .
Ⅳ. Discussion
A few clinical trials have tested the effects of Traditional Korean Medicine therapy for carpal tunnel syndrome in patients with wrist pain and none of them were methodologically rigorous. All the included trials showed favorable effects of Traditional Korean Medicine therapy for carpal tunnel syndrome in patients with wrist pain. However, the number of trials, their quality, and the total sample size are too low to allow firm conclusions.
All included trials had a high risk of bias. None of them were randomized or controlled and are therefore open to selection bias and false positive results. Low-quality trials(high risk of biased trials) are more likely to overestimate the effect size 20, 21) . None of the randomized controlled trial(RCT)s described attempts to blind patients or examiners, dropouts and withdrawals, or allocation concealment. In addition, all trials failed to report details regarding ethical agreement. Thus, the reliability of the evidence showed here is clearly limited. Unfortunately, given data are highly suscep-tible to bias; hence, they provide little useful infor-mation on the specific effects of Traditional Korean Medicine therapy as a therapeutic arbitration for carpal tunnel syndrome in patients with wrist pain.
It has been repeatedly noted that trials originating from China and Korea are rarely, if ever negative 22) . The absence of negative results is a mostly unexplained phenomenon. Whatever the causes, it does not increase our confidence in these studies.
Due to their design(A+B versus B) all included CCTs were unable to demonstrate specific therapeutic effects 23) . It is conceivable that with such a design(A+B versus B), the experimental treatment seems effective, even if it is, in fact, a pure placebo: the nondirective effects of A are likely to generate a positive result even in the absence of specific effects of A.
A possible mechanism of using herbal medicine to relieve wrist pain with carpal tunnel syndrome, is that anti-inflammatory reaction of herbal medicine effectively blocks serial procedures done by inflammatory factors. Also stimulation with acupuncture on several points increases the circulation of qi and relieves qi-blockage. However, this theory can be established before actual effectiveness of traditional Korean medicine therapy is demonstrated. None of these theories have been confirmed as yet.
Limitations of this systematic review pertain to the potential incompleteness of the evidence reviewed.
We aimed to identify all studies on the subject. The distorting effects of publication bias and location bias on systematic reviews and meta-analysis are well documented 24, 25) . Further limitations include the paucity and the often suboptimal quality of primary data. Additionaly, all included clinical trials that reported positive results came from Korea, one of the countries that produce virtually no negative results-a fact that casts some doubt on the validity of such data 22) . Comprehensively, these facts limit the conclusiveness of this systematic review.
Although the current effectiveness was thought highly of, further studies should adopt adequate methods to permit RCTs and the use of proper pilot trials to help prepare appropriate RCTs. Cohort studies are also needed to determine the longevity of treatment effects.
Ⅴ. Conclusion
The evidence that traditional Korean medicine treatment is an effect way for wrist pain with carpal tunnel syndrome is inconclusive. Even though the trial data are unanimously positive, too many important caveats exist to draw firm conclusions.
